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N INTRODUCTION -

The administration of endotoxin in experimental animals has been shown to
cause alterations in pulmonary capillary endothelial cell {PCEC) metabolic
activity and ultrastructure.”**” These changes occur in the presence of intravascu-
lar accumulations of platelets and leukocytes. It has been postulated that
lysosomal enzymes and/or highly reactive O, metabolites released from blood
elements may be responsible for these cytotoxic changes.*® The present study was
designed to evaluate dimethyl sulfoxide (DMSQ), a known scavenger of free
radicals, with regard to its protective effect on PCEC function and fine structure
and on survival in endotoxin-treated rats. '

MATERIALS AND METHODS

Fifty-four male Sprague Dawley rats weighing between 300 and 500 g were
divided into three groups. The first group of 10 animals served as normal controls
and were assayed for PCEC luminal adenosine triphosphatase (ATPase) activity.
The second and third groups consisting of 22 animals each were given an
intraperitoneal injection of 6 ml/kg of either saline or 70% DMSO 30 minutes
prior to an intravenous injection of 20 mg/kg of E. coli endotoxin (Sigma-serétype
026:B6). Ten rats each from groups 2 and 3 were assayed for ATPase activity at4 h
and the survivors of the remaining 12 rats in each of the groups were assayed at 24
h. Lung biopsies were taken at 24 h from additional animals in groups 2 and 3 and
prepared for an electron microscopic examination. At the time of assay the
isolated heart and lungs were flushed with normal saline to remove the blood.
Once the effluent was clear, the lungs were perfused with a modified Wachstein-
Miesel solution for the demonstration of luminal ATPase activity.® The first
5-minute collection of effluent was discarded and the subsequent 5-minute
collection was assayed for inorganic phosphorus (P,) using the method of Fiske
and Subbarow.’ The lungs were removed and dry weights determined. The
amount of P, liberated was used as a marker for PCEC metabolic activity and
expressed as mg P, per ml effluent per gram of dry lung tissue (mg/ml/g).

*8end all correspondence to: R. 8. C., Department of Anatomy, School of Medicine,
gr;&on Health Sciences University, 3161 8.W. 8am Jackson Park Rd., Portland, Oregon
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FIGURE 1. The mean P, level was .390 + .095
for normal rats. The amount of P, assayed at 4
and 24 h was .288 + .052 and .221 + .024 for the
rats given an intravenocus injection of endo-
toxin {20 mg/kg) and an intraperitoneal injec-
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tion of 6 ml/kg of saline. a0
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RESULTS

The mean amount of P, liberated after perfusion of isolated heart and lungs
with the ATP-containing buffer in normal rats was .390 + .095. In the saline/
endotoxin-treated group the P, levels were decreased at both 4 and 24 h
(.288 + .052 and .221 + .024) compared to normal rats (p < .005). In the DMSO/
endotoxin-treated group the P, levels at 4 h were not significantly different from
normal rats (.367 +.057) but at 24 h were somewhat lower than normal
{315 + .113, p < .1, FIGURES 1 and 2). At 24 h, the lungs of the saline/endotoxin-
treated rats exhibited microvascular aggregations of leukocytes and degeneration
of the capillary endothelium and overlying alveolar type I epithelium. These
ultrastructural lesions were not observed in rats treated with DMSO. All 12
DMSO/endotoxin-treated rats survived 24 h (100%) compared to only 7 of the 12
saline/endotoxin-treated rats (58%, p < .025, FIGURE 3).
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\\‘ DISCUSSION

The results of this study indicate that DMSO has a significant effect in

preserving PCEC luminal ATPase activity and fine structure and survival in
endotoxin-treated rats. Although the exact mechanisms remain speculative. data
from this study and others suggest that the effect may involve the inhibition of the
release of lysosomal enzymes and the scavenging of O, metabolites, such as
superoxide anion (-0, ), hydrogen peroxide (H,0;). and hydroxyl radicals (- OH).
produced by endotoxin-stimulated phagocytes.” Most organisms have active
enzymes for the catabolism-of H,0, and -Oy" (precursors of -OH). However,
there are no direct enzymatic mechanisms for the clearance of the highly
cytotoxic -OH. Thus, the reaction of DMSO with .OH may be an explanation for
the protective mechanism.
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Ficure 3. All 12 DMSO/endotoxin-treated rats sur-

vived 24 h (100%) compared to only 7 of the 12 rats {589
treated with saline/endotoxin (p < .025).
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